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ZhES-4M Power Station - Description and Operating Instructions. 
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2. Generator, Type SG-4s»2a - AssemTjly emd Operating Instructions . 

The manual gives a description of the generator, instructions on 
its operation and maintenance, some troubles and remedies, and 
lists spare parts, tools, and accessories. Published in English, 
it is 22 pages long and contains three diagrams. 


3. 


Kalibrator Distantsiy Tipa 27IM - Opisanlye i Instruktsiya po 
Ekspluatatsii (Distance Calibrator Type 27^ - Description and 
Instructions for Use). Contained in the manual are a description 
of the calibrator, a description of the functioning of the instrument, 
and its maintenance and regulation. The calibrator is Intended for 
tuning and checking radio technical apparatuses d\iring their 
manufacture and during their use in scientific research laboratoriqp^i^ 
factories, and in the operation of special radio sets in 
organizations and repair shops. The document has 38 pages of 
text, and includes a number of photographs, drawings, and dlagran^^.^ 

It was published in the Russian language. 
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4 . Instructions for Servicing Radio and Radar Equipment Before and 
After Eli'glit . Radio equipinent’ for which instTOtSt'ions are given 
include the aircraft Interphone system, the eommand set, the 
liaison set, the radio compass, the low-rang'e radio altimeter, 

and the marker radio receiver. Radar items incriude the range finder, 
the localizer receiver, the glide-path receiver, the high-range 
radio altimeter, the IFF responder and interrogator, the warning 
station, the radar sight, and the radar station. Two appendices 
contain instructions for calibrating the APK-5 radio compass, and 
a list of instruments. The manual is in English. It is 228 pages 
in length and is mostly tabxilar in form. 

5. Albom ITaglyadnykh Posobiy po Samoletam MIG-15big i MIG -17 - Chast 
Pervaya - Tekhnika Pilot Irovaniya 'yta^bm of Ti^aal Aids for the 
Aircraft MIG-l^bis and MIG-17 - First Part - Piloting Technique^. 
Published by the Military Publishing House of“ the Ministry of 
Defense, USSR, Moscow, 1959- The manual was comp iled by Lt. Col. 

G.V. Mishchenko and MaJ. G.D. Nilov for students, and flight 
Instructors at fighter aviation schools and for young pilots of 
the combat units of the Air Force. It has sections on circular 
^Polety po Kfugr^ and zonal /foletj v Zonj^ flying, group flying, 
and instrument flying. It is 88 pages in length with drawli^s, 
diagrams^ and photographs on practically every page. It was 
published in the Russian language. 


50X1 -HUM 


S-E-C-R-E-T- 

I 50X1 -HUM 


Sanitized Copy Approved for Release 2011/02/15 : CIA-RDP80T00246A058300080001-6 






Sanitized Copy Approved for Release 2011/02/15 : CIA-RDP80T00246A058300080001-6 DX1-HUM 



)K3C-4M Power Station 

DESCRIPTION AND OPERATING INSTRUCTIONS 
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CONSENTS 

It Purpose and Working Conditions 3 

lit Design and Application of the Station Units ## 4 
lilt Maintenance and Care 6 
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6* CoQstaot voltage level la nalotained by aeank 
a type carboo^plle voltage rejolator* 

7. Guaraateed noroal service UTe ot the station 
Ipeods on the engine and Is 800 hours «hen operated 
(cording to these Instructions enploylng the spcure 

bs Included In the set elthln the given period of tloe. 

8. Autottoblle gasoline vlth an octane nuober of 
- 70 Is Gaed as a fuel; refined motor oil Is used as 

lubricant • 

9. Oil consuaptlon Is 108 gr/hr (0.12 llt*^; gas 
Consumption at an operating pouer of 4 kVA Is 2 kg/hr. 


II. OBSIGH AND il?PLICATIOH OF 7BB SXAIIOV OBIXS 

Type power stations are aanofactured In the 

[following variants: 

(a) on a welded fraae without wheels , roof and 
I bonnet 

(b) on a welded fraae with a roof (Fig. 2); 

(c) on a welded fraae with a roof and bonnet (Flg.3}; 
(d^ on two wheels with a roof and bonnet (Flg.4}. 

The station consists of 1~€/S gasoline engine 1 
I and Cr(>*4.5 synchronows generator 3 connected by flazlble 
coupling and reductor 3, aownted on aetal fraae 4. 

The station Is also provided vlth gasoline tank 2. 
Soae types are aade with a roof^ bonnet and wheels (See 
Figs 2, 3, 4 ;. 


dlaplasa- 
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»ted power 6 

Jperatlng speed 2,200 r.p.o, 

|The set of teohnlcal papers laelodes "Snglae Malir* 
Instructions” which contain both Specifications 
leslgn explanations. 
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Generator 

The station employs a synchronous >»pha8e self-ezclted 
rator, type CrC-4.5, 


Generator Ratings 

Power 4,5 kVA (at a power factor 

of 0.8) or 3.6 kW 

Voltage 230 V 

Current 11.3 A 

Frequency 30 c.p.s. 

Speed 1)300 r.p.m. 

The generator has a special rear bearing endsbleld 
a circular rim and boles to receive four screws for 
ting the reductor to the endshleld* 

The set of technical papers also Includes ” 0rO4«5 
arator Maintenance Instructions” where design explana-* 
18 and technical data are given. 


Heductor 

A reductor is designated to transmit crauksb^t rotai~ 

^n is the generator axle at an engine speed of 2,200 r.p.a. 
at a generator speed of 1,300 r»p*B« 
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The reductor conslste of oa lroa>*ceiat houalog cootaiQ- 
the axle with a gear jsoitnted on tw^ bearings* The 
uctor gear engagea the generator gear fixed on the 
erator eucle end. 

The skew gears are used to reduce the noise produced 
the running reductor. 

The reductor bearings and gears are filled with the 
^e grade of oil as is used for the engine* The oil is 
vred through the reductor housing. top bole closed vlth 
plug. The reductor Is filled with oil up. to the level of 
9 control hole on the reductor housing aide. 

330 gr of oil are required for one filling of the 
iductor* 
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Semi-Flexible Coupling 

The coupling is designed for semi-flexible connection 
the engine with the reductor axle end. 

The coupling consists of two pins fixed on the 
Inglne flpwheeli two pins screwed into the flange and 
nxed on the reductor axle end and two rings mounted on 
|he above mentioned pins. 

The rings are made of a rubberized cord tape with a 

freaking point of 300 kg. 

On wearing out the rings are to be replaced with 
kpare ones* For this purpose It Is sufficient to unscrew 
khe pins of the flange without shifting the generator or 
engine* 


Frame 

A frame is Intended for holding all engine units* 

The four holes at the ends of the frame are Intended 
to fix the atatlM while transporting and to mount It at 
the operation site. 
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) water bolllDg lo the engine radiator} 

) v&teVf gasoline and oil leakage} 

> ahnormal noises, knooklng, "oreaklng” in the werlE«» 
ne, reduotor and generator; 

') hrush sparklog on the slip rings and the generator 
tor resulting In aootimolatlon of oorbon deposits on 

gte: Having unscrewed the air grot5.ngs of the generator 
inapeot perlodloalljr brush sparking; the smooth 
polished surface of the rings and the oommutator 
even If it is brown-blue proves satlsfaotory 
degree of sparking* 
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Uaintenanoe Instructions 

l^lven below arc the instruotions for maintaining the 
Ion separate oomponenets, but the engine and the generator 
I are mtlntalnod by following the regulations given in 
li*^/3 Engine Instruotions and Cr0"4»5 Generator 
[uotlonsF included in the set of the station teohnloal 

pS. 

While the otatlon is inoperative at an air temperature 
Blow •»-5®C the engine cooling system water should be 
oed off and the gasoline poured out of the station 
lllne system. 

Periodically and eaoh time before starting after long 
idstlll the station should be cleaned of dust by blowing 
[fcrably with bellows) and wiped with cotton waste; then 
Is necessary to oheok up all the accessible fastening 
ivs holts and outSs 

^ It is required to Inspect periodically the condition 
the brushes, their free movement In the brush-holder 
the state ef the ooiw.utator and slip ring surface. 
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I After prolonged storage In wet air before starting the 
Lon It le reoommended to oheok up with a megger the lo- 
tion reslstanoe of all generator olroults and of the 
Lon as a whole# If the reslstanoe Is less than 1.0 megohm, 
desirable to dry the generator by short-olroult ourrent 
blov/lng It with hot air aooordlng to the generator 
ruotloDS, Only skilled operators are allowed to do suoh 

The malntenanoe of the reduotor oonoeoting the engine 
the generator consists In adding the motor oil Into the 
[otor every 20 - 30 hours and in replacing the oil first 
\x 30 hours and then every 100 hours. 

The rubberised rings of the ooupling demand periodic 
peotlon and on v/earlng out they should be replaced with 
spare ones, 

V/hen the station is mounted on a truck it la neoesaary 
fix tightly the frame of the station to the truck body. 

P re pa ratlQO_f 

'7hen the station Is not used for a long period of time 

[should bo prepared for storage. . c 4 . 

Slushing of the 5-6/8 engine and CrO-4.5 generator la 

filled in aooordanoo with the attached Inatruotlons. 

^ The selenium rectifier after a period of 
. storage at a relative humidity of more than 70 per 

Luld be dried periodically (monthly'). * 

The terminals of the automatic voltage *®GUlator ^n 
ST,itohboard Should be covered with a proteotlve oil 

xtlng. 
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Troubles and Remedies 


long period of operating the station its most 
#ipp|i|pitted units suoh as the engine » the generator and 
tlMtllj^onneotioos majr heoome damaged. 

I^tfosalhle troubles, their oauses and repairs are given 
il|J^ "Engine Maintenanoe Instruotlons** and the "Oenerator 
Mail^anoe Instructions'* eidded to this Peeoriptloo. 

Ipke oonneotion of the engine with the generator may ap* 
paiH|^^maged when the axle misalignment of the engine and 
tk§ 4||oerator with respeot to the butt and the oiroumferenoe 
of tip engine flywheel exoeeds 0.? mm. 

Itepid wearing out of the rubberized rings of the ooupl- 
high vibration of the worlcing station may iodlreotly 
Ibis trouble. 

lis trouble is due to frame deformation oaused by 
isible misalignment while fixing the station or by 
Lolent length of supporting surfaoe (the frame is not 
fseourely). 

oheolc up the axle misalignment and its decrease it 
ilred to fix two wire pointers under the nuts of the 
stop sorew with the ooupling pins and bend the poin- 

t o that the tip of one pointer should touob the outer 
rloal surface of the engine flywheel while the tip of 
ther pointer, the flywheel butt surfaoe. Then slowly 
bhe flywheel thus opening the engine oompresalon oooks 
fctoh the deviation of the pointer tips from the flywheel 
the latter makes one full revolution. If the tips of 
>lnter8 deviate from the flywheel (oheok by a probe') 
than 0.5 mm, the oentring is satisfactory, if the 
Lon exceeds 0.5 mm, disoonneot the engine from the 
and shift the engine until the tips of the pointers 
Ite by loss than 0.5 mm and fix it again. 
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Storage 




R Station should bo stored in olosod premieas free of 
ml gas detrioontal to the ooils of the station oirouit 
Kor units* 

Be relative humidity of the premises should be normal 
Ber 70 per oont')| the dally temperature ohangeo ahould 

Boed 10®C. ' 

Bie temperature Inside the storage premises should be 
0+5 to +40®C. 




■- ' 
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Fig. 2. )f(3C-4-M Power Station with Roof 

hJi- S/3 engine; 2-gasoline tanK; 3-crc-4-.5 generator; U-frame-, 
5-reductor with semi -flexible coupling; S-switchboard. 
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Power Station with Poof and Bonnet 
f-roofi Z-bonneti 3~ frame. 
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GENERATOR, TYPE Cr-4C-2a 

ASSEMBLY AND OPERATING INSTRUCTIONS 
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I. Oesorlptlon •••t«**tt««*««*««*»* 4 ««*«»*»«i*«*««*** 
1« Ooserator •«««*«*«»«««««******»«**4*««**««««« 
2a Qeoerator Spacifloatloss c************ «•««•«# 
3« Seleoluffl Rtctlfler ••••••«••••«•••«•••••••••• 

4» Trasofonor-Stablliaar 

9* Traaofoxner-^tablllBex Spoclflcatioas •••«••• 

ZZa OparatlBg Zastsaetloas 

1« Sxjrlng tho Oeotraior baforo Operatloo ••••«•• 
2« Prtparlng the Oeaorator for Startlag 

3. Startlag tha Oeaezator 

4. Oaaezator Oparatlon 

?• Oaaazator Sluabtag 

ZZZ* Malataaaaoa aag Care * 

1. Selaalua Rectifier 

2. Slip Riaga 

3« Brushes 

4* fiadiags 

3« Xlectrical Coaaoctioos oad Coatacts ff •••*•» 
6. Beariags 

7« Diaasseabljr aad iaseablT’ »«••••#••••••••••••• 

ZTa Troubles and Reaedies 

V* Oeaerator Spare PartSy Tools aad Accessories •4*« 
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I 

I 

Tbo gsnerator has 8 tormlaals* Oenerator flold vlndlog j 

and D«C« leads of tho selonlom reotlfler are conneoted to two | 

of tho terminals* 

Alternating current from the slip rings is fed to the .3 ' 

lower terminalo QBHBRAIOR ( lEHEPATOP ) and alternating cur~ 

;rent fed to the seldniuiiii rectifier from the transformer** 
stahiliser ie applied to the 3 upper terminals RBCTIPira 

(BunrRUHim)* 

The generator rated woltage is automatically maiotained 
constant within per cent for changes of load from aero to 
tho rated walue at power factor of 0,8 - 1, The generator can 
ho used to start squirrel-cage induction motors rated for 3 
The rectifying olements are protected from moisture with 
B thin film of yarnish, 

2, Genera tor Specifications 

1* Rated data 

Type ••,**••••••••• 

Power 

Voltage 
Current , 

Type of current 
Speed 

Frequency 

Rated power factor 
Excitation 


Field Toltage 



CP-40-Ea 
4 kVA 
230 V 
10 A 

three*^haso A,C, 

1^300 r*p,n. 

50 c*p,s, 

0.8 

from selenium 
rectifier with 
transforaer*«tahilis«* 
on| type TCT-13/E 
30T 
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Flold currant 6«? A 

Generator rated efficiency (with 

rectifier ond atablUner') 79^ 


Bruehosi mark M-li 6,?xl5^0 
3* Bearings i 

Ball bearing No. 25x80x21 

Ball bearing No. 310^ 50x110x27 


4» Winding of field poles: 

Number of colls 4 

Number of turns In a coll 280 

Copper wire I mark IlEA or 
nSJIEOt 0 1.4 mm 

5. Rotor winding double*layer: 

Slot pitch.. 1 •* 8 
Number of turns in a section 14 


Total number of conductors In a slot.. 28 
Copper wlrOf mark OSS or IldJIEO ... 0 1.4 mm 


6« Transformer««tabllleer windings: 

Number of high-voltage colls 3 

N^lmbor of turns In a hlgh'*^oltage coll 510 

Wire, mark nSIBO 0 0.41 mm 

Number of low-voltage colls •..«.••«••• 3 

Number of turns in a low-voltago coll.. 94 
Copper wire I rectangulary mark IIEJl ... 1.56x2.44 mm 

Number of series colls ................ 3 

Numbor of tiims In a serlos coll ...... 35 

Copper wire, rectangulary mark DBA ... 1.56x2.44 mm 

7. Generator weight 120 kg 

3. Solenlum Rectlflor 


Selenium rectlflery type BC-56y consists of motel plates 
(cells) 100 on In diameter; one side of each cell la covered 



1 

I 
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with a selenium layer 0*09 * 0«1 mm thick* The selenium layer 
Is cowered with a thin (0*09 mml film of apodal alloy (cad~ 
nlumi tln^ bismuth) to which a spring contact washer made of 
phosphorous bronse Is presood* Selenium layer serwes as an 
anode while alloy layers as a cathode* 

Baoh coll of this kind can conduct current In one direc- 
tion only) that is from tho mtal plato coworod with selenium 
to the contact washor* So^ when the nelonium rectifier is 
eonnocted to tho A*C* circuit tho current through the rectifier 
will flow In ono direction only and| therefore y it will be 
roctlfied* Tho rectifier oiqployo a bridge rectification cir- 
cuit (Fig* 2)* 

Bach rectifier cell can safely operate only at a woltago 
not ozceedlng 19 T{ thoreforO| three cells are connected in 
serios beeauso tho voltage in the generator field circuit 
OBoals 90 volts* When under load the generator field current 
■iXB Of the order of 6*9 A while tho current of selenium recti- 
|fier BC-96| when cooled naturally equals 4*9 A* However in 
I the genoratori typo Cr-4C-’2B« whore tho solonium rectifier 
^ is intensively coolod by a fanj tho load current of BC-96 
rectifier can bo approdiiately doubled* 


4* Transformer*^ tablliaor 


The stabiliaor is a three-phase transformer with throe 
windings on each core* 

Winding on the lower ond of oach core has a large number 
of flno-wlro turns (hlgh*^oltage winding); It Is connected 
to tho generator rotor winding in parallel with the load and 
tho aaffaetic flux set up in tho transformer magnetic circuit 
I is proportional to tho generator voltage* 


• 
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Tlio two othor windings are concentrically arranged on 
the upper portion of each core* Ono of thorn placed next to 
the core is connoctod to the solonitun rectifior and feeds the 
rectifier with current of reduced voltage (low voltogo wind-* 
ing'>* 


Xho other winding having a few turns of thick wire and 
sot onto the previous ono is connocted to the genorator cir*- 
cuit in sories (series winding'll so that during generator 
operation load current (phase current) flows through this 
winding* 7hereforO| whon the load incroaaes this winding 
raises the aagnotlc flux in the low<^oltage windlng| con- 
nected to the soleniua roctifiori increases the voltage in 
the fiold circuit and| ooxiseduentlyi increases the generator 
field current roquired for nointaining nornal voltage in the 
Boins* Vhen the load drops the reverse takes placo and in 
this case constant voltage is maintained as well. 

Fixed hotwoon the lower and two upper coils is a magnetic 
Ifshunt which consists of a small pack of transformer steol 
jplaeod hotwoon the transformer cores. Tho magnetic shunt is 
jusod to reduce the influence of tho meignoto-motlve force of 
tho series winding upon the high-voltage windingi thus 
preventing oxcosoive rise of voltage in the high-voltage 
coils I while under load (due to tho sorios v/inding) and 
keeping the high-voltcge winding from doUvorlng its energy 
to the malnst 

Tho shunt can also ho usod for adjusting no-load voltage 
of the genorator hy moans of changing tho number of its stool 
sheets* When increasing the number of shunt sheets tho 
I generator voltago decreasos and when reducing the number of 
I shoots it increases* 

On the outside tho transformer is protoctod with a Jacket 
jmado of perforated iron providing air circulation for trans- 
f ormor cooling* 
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3, TrapBforinor^S tft'blUBor S poclflCfttloPfl 



Pwor 

Primary V 

Weight 

II, OPBRAglHQ IHSroPCglOMS 
Drying t!to Oonorator before Oporatlon 

Ths giBnoratoxB which hetr© hocomo danp durlos flhlpplog 
©torlng la warohouaea should ho drlad hofore putting thorn 
Bto opoTatloa* othoruls© windings say hcooao danagod. 

To docldo whothor or not tho gonoxator nay ho used its 

isulatlon roalstanco la check«d» 

In easo tho Inaulatlon zoalatanco of the generator heated 
f to 60®C ©scoeda 0*5 mogoha (aa noaoured with tho help of 
."moggor), tho sachlno nay h© put Into operation without 
[rylng* In thoe© ecaoa whoa oten on© winding has inaulatlon 
Uaiataaeo lower than 0.5 mogolui tho machino should ho dried 
Intil its insulation roslstanco is coaplotoly restored* 

th© drying-up may h© porformod hy different mothoda do- 

Lending upon th© noans arallahla* 

(ho following drying mothoda ar© roooanondodl 
! Ca> m oca©a of slight damping of tho generator windings 
it is aufflciont to tentilat© th© machino at fnU sposd with 
sxcitatloo cut off and rotor winding shortod. 

Chi In casos of hoary damping *ho generator ^ run 
It 50 - 100 per cent of its rated epood and blown with heatod 
Lir (70 • 90®C) forced throui^ the oponinga in th© end 
Ihiolda. In this oehe tho orclUtion la also cut 
rotor is short^lrcuitod. If an external fan la araiUhle the 
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naehlQO fflAjr %o drlod up ^7lth hoatod alx> Its rotor being 
fixed. 

(o^ Tho generator may also bo dried op b/ passing the 
curront from an oxtornol D«C* soureo throodb its windings. 

When so doing* the rotor winding is ohort><ireultod. an 
aanoter is eonnootod to one of tho phases f the machino is 
run at full speed and tho generator fiold coils are fed from 
the oxternal power source with curront adjusted in ouch a 
wajr that current in the rotor winding Increases gr'^dually 
from 10 to 100 per cent of the rated ralue (specified in 
tho Certificate! when tho teaperaturo of the windings does 
not exceed 95^C as measured with a thermometer. 

Oaring the first three hours of drjrlng temperature 
measurements should be taken erery 20 - 10 minutes and then 
ererw 1.9 • 2 hours. 

In the process of heating the machine its insulation 
reslstanco (moasursd with the help of a megger ewery 20 - 10 
minutes) at first drops and then begins to increase. 

When the insulation resistance approaches the normal 
▼alue and its farther increase bscoeies slightly detectable » 
the process of drying the machine should be contlnuod for 
some 2 •> 1 hours. 

2. Preparing the Qenerator for 8tartieg 

1. Check the olectric circuit of the generator for 
proper connoctions (Fig. l). 

2. Cheek tho condition of working areas of slip rings. 
1. Check the condition of brushes on slip rings. They 

should hare no broken edge and should fit to the rings with 
their entire working surface. 

4. larth the installation. 
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Starting the Oaotratog 


1« For the flxet ^ olnatea the generator should he run 
•t reduced speed without load and then accelerated to the 
•onlnal epeed* 

2« In eases when the generator Is poorly excited at 
idle run It can he excited hy connecting it directly to the 
Jload with the main knife-switch* The woltneter pointer should 
mare the aero mark and indicate the rated woltage* 
t 3* It may happen that tho generator hoc ones demagnotised 
dttd will not get excited. In such cases the generator should 

i e nagnetleed using a 6 > 6 ▼ storage battery* To do this 
onentcurlly connect tho storage hattory to the field coil 
ermlnals (the generator should he rotating), if tho generator 
till falls to get excltody change the polarity of the storage 
attery leads and switch In the current again* 
tj! The generator can also he aagnetlned using an external 

I ource of three-phase current. In this case alternating cur— 
ent (220 - 230 wolts) should he supplied for seme seconds 
o the transforaer teralnals nariESd OSMBEULTOB with generator 
Ixed* 

4. Check the generator woltage at the ratod speed (1,500) 
Ithout load* 

3* By no means Insert a fuse rated higher than 15 A 
lecauso this may cause dcunage of the generator and transformer 
findings* 

4. Qonorator Oporation 

1. The generator should ho loaded gradually so that all 
tho three phases are uniformly loaded* 

2. Check the generator load with the help of oleotrlc 
neasurlng Instruments on a special panel and see that tho 
Load dees not exceed tho taluos spocifled In the generator 
lertlficato. 
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3, For changos In load the generator Toltage ehonld bi 

autoinatlcally maintained within 230+5 ^ Tolts* 

Consldorable drop of Toltage indicates oithor a largo 
decrease in the motor opood undor load or some faults in the 
generator field 'circuit* 

4* During the generator operation attention shonld be 
paid tc t 

(a) Condition of the generator brttshesi they should not 
spark* 

(b) Heating of bearlnge ; tholr temperature should not 
exceed the ambient air temperature by more than 55®C* 

(c) Heating of the generator whose frame temperature 
should not exceed the ambient air temporaturfe by more than 50 C, 

(d> Heating of the rectifier pilo} its absolute tempera- 
ture should not exceed 65®C» 

(e') Tibration of the machine which may occur due to 
loosening of its attachment or to other reasons* 

Bofore stopping tho generator gradually cut out the load* 

5* Generator Slushing 


When tho generator is aubjocted to prolonged storage it 
Ihould be slushed in tho following ways 
^ 1* Grease tho generator slip rings and wrap them up in 


tilled paper* 

* 2* Grease tho generator bmuih holders* 

I 3* During long periods of standstill selenium rectifier 
luilt into the generator when stored at humidity hi{^or than 
0 por cent should be periodically (once a month dried by 
ling tho generator for 6 hours at no-load at rated speed 
id X&ttd T0ltA£0« 

4. The generator rontilating oponingo should bo corored 
Ith oil or paraffined paper* 
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III. UiINTEHANCS iNS CABB 
1, SeloPion Rqctlfier 

Reliable and prolonged operation of tlio oelenlum rectifier 
^ be enoured by Ito proper handling* 

The rectifier should be protected from moisture and damp- 
is, from impacts and damage, from roltago and current orrer- 
Iding and from overbeating because In such oases it loses 
rectifying properties. 

uov<nH.m permissible temperature of the selenium rectifier 
ould not exceed 65®C. The rectifier should bo Icept clean 
pee presence of dirt will impair its cooling. 

la no case should the rectifier current-carrying parts 
short-circuited to the machine frame i the gap between these . 
tta and the frame should be not lose than 5 mm. 

One should periodically check soldering of wires to the 
Btlfler terminals. If necessary resolder the wires using 
ier nOO-80 and colophony. 

Compression of tho rectifying elements on the pin should 
I periodically checked (the elements should not rotate on 
L pin>. In caso the rectifier elements are loose the nuts 
wld be tightened by applying a force of 2 - 3 
I To check the rectifying properties of the rectifier the 
[tter should be disconnected from the transformer and a 
Iree-phase voltage of 40 V should be applied 
lie on the A.C. side. In this c«ie the voltage on the B.C. 
dl 7 A load should be equal to 30 - 34 Y. Low D.C. voltage 

bdicates the •ageing" of the solonium plleo. 

Presenoe of alternating current in the D.C. circuit or 
bsenee of voltage in this circuit indicates the loae of 
ketifying properties by the rectifier. 
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2p 3 Up Rlnga 

The surface of allp rings should be olvays smoothi 
ixactly concentric and absolutely clean* 

Any signs of wearing out under the brusbesi acoreSf duat| 
llrt and oil are not .allowed end should be eliminated im** 
nedlately when detected* 

Dirt and oil should be removed with the help of a cloth 
slightly moistened In gasoline* Then the slip rings should 
be wiped dry with a clean linen rag* 

Scores and small wear should be eliminated by thorough 
grinding of the ring working area with the help of fine sand- 
paper No* 00 and 0 vrrapped on a wooden block matched to the 
ring- surface* Never use emery paper for this purpose* 

Absolutely smooth grinding con bo attained by ali^tly 
preaslng the sandpaper to the rotating slip rings* 

Deep wear under the brushes and runout should bo 
eliminated by turning the allp rings in a lathe* 

When turning the rings the cutting tool should bo fed 
gradually and with care to remove small cuttings In order 
not to reduce the ring service life by excessive tumlng and 
not to make the ring surface roughy a defect very difficult 
to eliminate during ring grinding. 

After turning the slip rings should be subjected to 

grinding process mentioned above* 

In the course of operation rings may bo turned several 
i times but when the ring diameter Is reduced to 93 mm their 
further tumlng Is not allowed as this may damage the ring, 

3* Brushes 

Brushes of M-1 mark (copper-graphite), 6,5x13x20, are 
used in the CI^4C-2a generator* When replacing the worn-out 
brushes only K-1 brushes may be used. 
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Both new and working hxuahea ahould he flrmljr fixed In 
||ie brush holder and thoroughljr fitted to the alip ring 

f rfaces* 

The pressure exerted by the brush on the slip ring should 
150 gr« Lower pressure will cause sparking and higher 
assure heating and wearing out of the rings* 

Spring pressure adjustoent Is performed by turning the 

t ush holder clamp fastened to the pin with prsTlously loosen- 
g ■ the clamp bracing screw* 


■ 4* Windings 

S In the course of operation see that the windings nre 
ree from dust, dirt and oil. Accuunlatlon Of dirt redunea 
he heat loss and leads to ororheatlng of windings* Oil get*- 
Ing on the windings detorloratea their Insulation which may 
.ead to shorting of the conduotors and burning out of the 

^^^Dlrt should be remored by thoroughly wiping the winding 

I r and blowing it with compressed air Cbellowe may be usedlj 
L Is removed by wiping with consequently drying the machine 
a dry room at a temperature not exceeding 70 C. 

5, Electrical ConnectlooB and Contacts 

All the fixed electrical connections ouch as* Intercom- 
.ctlon of field colls, connection of terminals with cable 
loes etc. should be soldered. Soldering should be performed 
,ly ilth tin-lead solder nOO-30 using colophony rather 
nan acid to avoid oxidation and corrosion of the connection, 

11 detachable electrical connections and contacts should 
0 thoroughly cleaned and tightened. Accumulatlow Of Wrt in 
hose places or burning of contacts nay result in shorting the 
ontacts to each other or to the frame as well as stoppliig the 

urront flow. 
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6« Btarlnss 


Xht s«n«v*tor btATlogi ahould b« oiled with loDg*ll£o 
^•aoe ov oaUpsallnt 6* 

Front bearlnga are lubricated through the cap In the 
Pont end nhleld and rear boarlnga • through the lubricator* 
io lubricant should not be packed tlaiht (to not aore than 2/3 
the Tolttoo) because In such cases It any oose into the 
shine (on slip rings and windings^* 

then asseiibling the aaohlnes after repair and when 
inlng the boarlnga their lubricant should be clways 
iplaced* 

Old lubricant should be reaored b/ washing the bearings 
Lrst in kerosene and then In gasoline after which the 
karlBgs should be dried la the air* 

Vow boarlagii (when replacing dofectlwe ones^ should 
|lao bw washed In gasoline to reaore protecting la/er of 
Bbrleaat froa thoa* 

Whoa Inserting felt packing rings of the caps of the 
trout and roar end shields when asseabUog the aacblne 
Ctor repair lapregnate the rings with clean hot alneral 
and see that they do not rub strongly against the shaft 
loause la such cases the shaft will becoae excesslYsly 
latsd* 

7* Plsaseeably sod AaeeUbly 

than dlsasssiAllag or asseabllng the generator use 
knly these wrenches and ether tools which eorrespond to the 
Um of the generator eoaponents to arold their daaage* 

Before reaerlag the front end shield with selenlua 
>tlfler dleeennect the oondaotoro leading to the selenlua 
Le tMm the teaalnal board* fhe brush holders should be 
and fattened to the panel with wire* 
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!Evoabl« 


Caust 


BeMd/ 


% Oeaaxatttr 
itaga alMnra 
bad* 

4* Sliavp 
iLtaga dr«» «tt- 
load* 

9* Sparkiad 
bxvahaa* 


6* Oanavatov 
tranadoyMV 
idtado boaoM 
bxbaatad 0* 
iaca 


9. Shorting In gonorator 
flold colls* 


4« Loosonlng ot oontaot 
batween rectifier eloawots* 
9« Agoing of rectifier 
alonants* 


X* Oenaxatar davalopa 
axsesslve speed* 

1« Large drop of speed 
under load* 

1* BxeakiDg Of ritigSy 
burning and cootaainatloo 
Of ring working areas » 
poor grinding of brushes ^ 
insuffielant brush pres- 
sure* 

2* Brushes of wrong 

■ark used* 

X« Bncessive load* 

8* turk-to-tuni short- 
ing in wladiots due to 

lenegs of iueuXatlon 
botwee* adinoeot ten- 

dnetere* 


3* Check colls 
with aegger and 
send then for 
repair* 

4* Check and 
tlghton nuts* 

9* Beduce 
number of 
magnetic shunt 
; sheets la trans- 
foraer^tabi- 
llser* 

1* Check speed 
.and adjust it to 
rated Talue* 

1* Increase 
j speed* 

I 1* Check 
jand ellalnato 
•defects as xo- 
comaended in 
jtho glTen 
•Instructions* 
j 2* Repjxice 

j brushes* 

1* Reduce 
jload to noraal* 
j 2* Stop 

■aehine aad find 
jbjr touch the 
likMted place 
NMbJett te repair* 


e 
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A.C. 


Fig.Z.Connection Dtagram of Selenium Rectifier 


LOAD 
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KAJIHBPATOP AHCTAHUHfl 

THna 27HM 

OnHCAHHE H HHOTPyKKHfl HO SKCnflyATAKHH 
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HACTb I. 06 ii 4 ee onNcanNe 

1. HaaHa^eHHe 

Ka;iH6paT0p AHcraHUHil rnna 27-HM npeAHasHaMeH a.ih HacrpofiKH h npoeep- 
KH paAHorexHHMecKOH annaparypu b npouecce ee HsroTOB/ieHHfl h SKcn/iyaTauiiii b: 
ycnoBHBx pa6oTfai HayqHo-Hcc;ieAOBaTe;ibCKHx ;ia6opaTopHn, aaBOAOB, a xaKHte hc* 
nocpeACTBCHHO B 9Kcn.iyaTHpyiouu!x cnemiayibHue paABoycraHOBKH opraniiaauHHx ii 
peMOHTHhix MacrepcKHX, 

npH6op Hcno;ib3yeTCfl a^h tomhofo onpeA6;ieHHH AviHTe.ibHOCTii s.ieKTpimec- 
KHx npoueccOB— Ka;iH6pOBKH uiKa;i Aa<'ibHOCTH cneuHa;ibHbix 'paAMoycraHOBOK, on- 
peA<2.^tiHH5i A-^HTe^ibHocTH H yiHHertnocTH pasBepTOK ocuH;iyiorpa(|)HHecKHx ycTpofiCTB 
H B ;iio6bix ApyrHx c^yqaBx, tag hcoOxoahmo towi^o iiSMepH'Tb A-iHTe;ibHOCTb npo- 
TeKaHHH 3-ieKTpHqecKoro npouecca. 

2 * TexHH^ecKHe xapaKTepacTHKH iipH6opa 

1. Ka;iH6paTOp Aaer na buxoac Kajin6pauHOHHbie iiMny;ibCH Tpeyro;ibHOH 4)op- 
Mbi A^HTe;ibHOCTbio 0,2 MKceK KaK no;io>KHTe^bHO^, raK h oTpHuare.ibHOH no^iapHOC- 
TH. BpeMfl HapacTaHHH HMny;ibC0B 0,1 mkcck. 

2. PaccTOHHue MOKAy Ka;iH6pauHOHHbiMH HMny;ibcaMH cooTeeTCTByex Aa.ib- 
hocxbm: 250 m, 500 m, 1 km. 10 km h 20 km. c xoHHOCXbio ±0,r7o- 

3. HanpHMceHHe Ka;iH6pauHoiiHbix HMnyAj»coB. 

а) 0—10 BO.ibx Ha Harpyaxe 75 om (n;iaBHO pery./iHpyexcfl), 

б) 0—35 BOAbX Ha HarpysKe 1000 om (n;iaBHO pery.iHpyexcH^. 

4. Ka;iH6paxop Aaex aanycKaiomne HMnyjibcu KaK no;iO)KHxe;ibHOH, xaK ii ox- 
pHUaxeAbHOii nOAHpUOCXH, CHHXpOHHbie C KaAH6paUHOHHUMH, A.lHXe.lbHOCXb 3anyc- 
KaroiuHX HMny;ibcOB 0,8 mkcck, BpcMH HapacxaHHH 0,2 mkcck. 

5. Macxoxa noBxopeHUH sanycKaiomHx HMny;ibCOB: 400, 625, 1250, 2000, 
5000 repu aah A^^bHOcxeft ox 0,25 ao 1 km. h 200, 300, 500, 800 \i 1500 repii 
A.^B AajibHOCxeii 10 h 20 km. Macxoxa noBxopeHiiH cooxBexcxByex HO.MiiHa.ibHO.My 
3HaMeHHIO C XOHHOCXbK) ±25‘'/o. 

6. Hanpfl)KeHne aanycKaiomHx' HMny.abC0B He Menee 18 B0.ibx Ha narpysKe b 
75 OM H He Menee 35 BO.abx na HarpysKe 500 om (n;iaBHO pery.fiHpyeTCfl). 

7. B npHSope npeAycMOxpena bosmohchocxh CABHra (J)a3bi KanH6pauHOHHux 
HMnyabCOB B npeACwiax ox 0 ao 360*^ oxHocHxe-ibHO aanycKaiomHx iiMny.iLcoB. 

8 . Ka,iH6paxop HopMa-ibHO paCoxaex npH xeMnepaxype OKpyniaiomero BOSAyxa 
ox— 40^’C AO +50"C. 

9. Ka;iH6paxop HHxaexca ox cexH nepeMCHHoro xokb Hanpa^KCHHeM: 115, 127 
H 220 Bo-ibx c Macxoxofi: 50 v- 400 repu. Ka.aH6paxop HopMa.ibHO pa6oxaex npn 
HSMeneHHflx HanpaHceHHH cexH na h5'‘ oH - WV noxpe6;iHeMan MomHocxb He npe- 
BOCXOAHX 130 BO.ibxaMnep. 

3. CocTaB iipH6opa 

B cocxaB npH6opa bxoahx: 

a) Ka;iH6paxop 27-HM c paCoHHM KOMn.ieKXOM .laMn h KBapuee. 

6) CexeBoii iiiHyp. 

b) Zlea KoaKCHa;ibHbix KaOe.in a;ih noAK.iiOHeHHH npH^opa k HcnuryeMUM 
o6i»eKxaM. 

r) yK;iaAoqHuft bikhk. 

a) ynaKOBOHHuA biuhk. 

e) OnMcaHHe. ^ j 

m) riacnopx. > 
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